The study examined the effect of diabetes on self-rated oral health and dental service use in older Korean Americans. Surveys were administered to Korean Americans aged 60 and older (N = 2,138) in five cities. Logistic regression models were used to assess the effect of the presence of diabetes on self-rated oral health and dental service use, after controlling for demographic, immigration-related and health and access variables. More than 61% of those affected by diabetes rated their oral health as either fair or poor; however, almost 40% had never visited a dental clinic in the past year. The presence of diabetes significantly increased the odds of reporting fair or poor oral health but had no significant effect on dental service use. The findings underscore unmet dental care needs among older adults with diabetes and call for the need of integrated care for diabetes and oral health.
Introduction
Diabetes poses a critical risk to oral health as it can cause dry mouth (salivary hypofunction) that often precedes caries of the teeth and problems with gingival tissue (gums) [1] [2] [3] [4] [5] . Particularly the bidirectional relationship between glycemic levels and periodontal disease has been widely known [6] [7] [8] . Nevertheless, dental care has not been sufficiently addressed in diabetes care regimens [9, 10] and many individuals with diabetes and their caregivers are unaware of diabetes-related oral manifestations and complications [10] [11] [12] . Furthermore, dental health professionals are generally absent from diabetes management teams, often leaving patients' oral health needs unattended [9, 10] .There is a long-standing concern that the medical-dental divide in the USA healthcare system exacerbates the lack of coordination between oral health and diabetes care [13] [14] [15] .
Given the compelling need to build a foundation for integrating diabetes care and oral health, the present study examined how the presence of diabetes affect self-rated oral health and dental service use in older Korean Americans. This population is appropriate to target for several reasons: (a) they are one of the rapidly expanding immigrant groups and they are the fifth largest Asian American subgroup [16, 17] ; (b) they manifest marked disparities in health and healthcare [18] ; and (c) their prevalence of diabetes and unmet needs for dental care are high [19] [20] [21] . Despite their low rate of traditional risk factors for diabetes such as obesity, Koreans have a high prevalence of diabetes. Although the precise reasons for this are not clear, a genetic predisposition toward high central adiposity and dysfunction of β-cells in the pancreas have been discussed as potential contributing factors [22] . A sizable body of literature has examined physical and mental health implications of diabetes in older Korean Americans, [20, 21] but attention has rarely been paid to oral health arena.
In the present study, two oral health-related variables are of interest: self-rated oral health and dental service use. Given its high correlations with the results of clinical oral examination (e.g., the numbers of decayed, missing and filled teeth), self-rated oral health is considered an efficient indicator of oral health needs [23] . Despite the preventive benefits of a regular dental visit, however, a substantial proportion of the USA population faces barriers to receiving dental care [24] . This limited access to dental care is of particular concern for individuals with heightened oral health risk, such as patients with diabetes. Because unattended oral health problems lead to complications with diabetes and soaring healthcare expenditures [9, 25] efforts to promote the dental care of individuals with diabetes are critical.
The present study was undertaken to facilitate those efforts by exploring the status of oral health and dental service use of older Korean Americans with diabetes and examining how the presence of diabetes may affect their self-perceptions of oral health and use of dental services. We hypothesized that diabetes would have a negative impact on self-ratings of oral health but that it would not necessarily predict the use of dental care services. We conducted this assessment of oral health needs and service use with consideration of demographic variables, immigration-related variables and health and access variables.
Methods

Participants
Data were drawn from the Study of Older Korean Americans (SOKA), a survey of Korean immigrants aged 60 and older conducted in five cities: Los Angeles, New York City, Austin, Honolulu and Tampa. Community-based samples were recruited by a team of investigators who shared the target population's language and culture. At each site, the project began by compiling a database listing Korean-oriented resources, services and amenities; this databasenot only facilitated the research team's efforts for community engagement but also guided the selection of potential survey locations.In the development and use of these ethnic resource databases, community advisors' input was actively solicited. The surveys took place at multiple locations and events (e.g., churches, temples, grocery stores, small group meetings and cultural events) from April 2017 to February 2018. The survey instrument consisted of a standardized questionnaire in Korean. Developed through a back-translation and reconciliation method, the survey was designed to be self-administered, but trained interviewers were available for anyone who needed assistance.It took respondents about 40 minutes to complete the 12-page questionnaire, and they were each paid USA $20 for participation. The project was approved by a university Institutional Review Board. After removal of those with more than 10% missing responses on the entire questionnaire (n = 26) and no response to the question on diabetes (n = 12), the final sample consisted of 2,138 participants.
Measures
Self-rated oral health
Participants were asked how they would rate their overall oral health condition on a 5-point scale. Responses were then dichotomized into excellent/verygood/good (0) and fair/poor (1).
Dental service use
Participants were also asked how many times they had visited a dentist in the past 12 months. Responses were recoded into a binary variable (0 = no use, 1 = use).
Diabetes
The presence of diabetes was assessed by asking participants whether their medical doctor had informed them that they had diabetes.Responses were coded as yes (1) or no (0). The type of diabetes (Type 1 or 2) was not assessed.
Demographic variables
Backgroundinformation included age (in years), gender (0 = male, 1 = female), marital status (0 = married, 1 = not married) and education (0 = ≤high school graduation, 1 = >high school graduation).
Immigration-related variables
Participants were asked how long they had lived in the USA with responses coded in years. Acculturation was assessed with a 12-item acculturation inventory [26] that included questions on language use, media consumption, food consumption, social relations, sense of belonging and familiarity with culture. The total score could range from 0 to 36, with higher scores indicating a greater level of acculturation to mainstream American culture.Validation of the instrument has been conducted in previous studies with older Korean Americans [26] . Internal consistency of the scale in the present sample was high (α= 0.91).
Health and access variables
For medical comorbidity, the presence of medical conditions other than diabetes was used. The list included 9 chronic diseases and conditions common in older populations: hypertension, heart disease, stroke, cancer, arthritis, hepatitis, kidney problem, asthma and chronic obstructive pulmonary disease. Each condition was coded using a yes/no format, with the total count used for analysis. As an access variable, dental insurance was coded as not insured (0) or insured (1).
Analytical strategy
Descriptive characteristics of the overall sample (N = 2,138) were reviewed. Using t or chi-square tests, we compared groups with (n = 588) and without (n = 1,550) diabetes. Separate logistic regression models were performed to assess self-rated oral health and dental service use. For each outcome, an unadjusted model only with diabetes was tested, followed by an adjusted model with a control for demographic (age, gender, marital status and education), immigration-related (length of stay in the USA and acculturation), and health and access (medical comorbidity and dental insurance) variables. All analyses were performed using IBM SPSS Statistics 25 [27] .
Results
Sample characteristics and comparisons between individuals with and without diabetes
Descriptive characteristics of the overall sample are summarized in Table 1 . More than a quarter of the sample (27.5%) had diabetes. The mean age of the overall sample was 73.4 years (SD = 7.97), with a range from 60 to 100.About 67% were women, more than 39% were not married and 40% had received more than a high school education. The number of years of residence in the USA averaged 31.5 (SD = 12.1; range = 0.17 to 80); the mean score for acculturation was 12.2 (SD = 7.08; range = 0 to 35). Table 1 also presents comparisons between those with (n = 588) and without (n = 1,550) diabetes. The group with diabetes was more likely to be older, unmarried and less educated. Although those with diabetes had stayed longer in the USA, their level of acculturation was lower than that of their non-diabetic counterparts. The group with diabetes also showed a higher number of comorbid conditions. At 61.3%, the rate of reporting fair/poor oral health was substantially higher in the group with diabetes. Ranging from 61.1% to 62.5%, the rate of dental service use was comparable between the groups. It is alarming that almost 40% of the individuals affected by diabetes had never visited a dental clinic in the past year.
The effect of diabetes on self-rated oral health and dental service use Table 2 summarizes the logistic regression models of self-rated oral health and dental service use. In the unadjusted model, the presence of diabetes increased the odds of reporting fair/poor oral health by 1.74 times. The odds remained significant in the adjusted model. All covariates except age were significant. The higher odds of reporting fair/poor oral health were associated with male gender, unmarried status, lower education, fewer years of USA residence, lower levels of acculturation, higher numbers of comorbid conditions and lack of dental insurance.
With regard to dental service use, the presence of diabetes showed no significant effect in both the unadjusted and adjusted models. The higher odds of using dental services were associated with female gender, married status, higher education, longer years of USA residence and dental insurance. It is particularly notable that the odds of using dental service were 2.34 times higher among those who were covered by dental insurance than among those who were not.
Discussion
Responding to the close link between diabetes and oral health problems, [1] [2] [3] 5 ] the present study explored how self-rated oral health and dental service use of older Korean Americans might be influenced by the presence of diabetes. The findings of our analyses provide support to the proposed hypotheses that the presence of diabetes would be associated with heightened oral health needs (fair/poor ratings of oral health) but would not lead to increased use of dental services.
The prevalence rate of diabetes in the present sample was quite high: more than a quarter of this sample (27.5%) had diabetes. More than 61% of those with diabetes rated their oral health as fair/poor, a rate substantially higher than that of their non-diabetic counterparts (49.2%) as well as that of the USA general population (30%) [28] . However, at 61.1% and 62.5%, the rate of dental service use was comparable in the groups with and without diabetes, respectively. It is noteworthy that nearly 40% of the group with diabetes had never visited a dental clinic in the past year and that their oral health needs were unattended. Given this group's known risks for oral complications and their negative evaluations of personal oral health condition, [1] [2] [3] 5 ] the underutilization of dental services among individuals with diabetes deserves further attention.
The findings from the multivariate models confirm the pattern observed in the descriptive and comparative analyses. The presence of diabetes increased the odds of reporting fair/poor oral health, and its impact remained significant after controlling for demographic, immigration-related, and health and access variables. On the other hand, the presence of diabetes had no significant impact on dental service use. Among the covariates considered, the variables representing lack of resources, such as unmarried status, low education, and no dental insurance coverage, were commonly associated with negative ratings of oral health and no use of dental care services. Female gender was associated with higher odds of having a positive oral health rating and of using dental care services. Both immigration-related Citation: Jang Y, Rhee MK, Jeong CH, Mulligan R, Kim (2019) Self-Rated Oral Health and Dental Service Use of Older Korean Americans with Diabetes. J Gerontol Geriatr Med 5: 034.
• variables-length of stay in the USA and acculturation-were significant factors for self-rated oral health, promoting positive evaluations. For dental service use, significance was observed only in the length of stay: those who had stayed longer in the USA had higher odds of using dental care services. This finding is in line with previous studies suggesting that time in the USA allows immigrants to become familiarized with the USA healthcare system and to accommodate their healthcare needs [29, 30] . Medical comorbidity significantly increased the odds of reporting negative oral health ratings but had no impact on dental service use.
The findings of the present study highlight the missing link between diabetes and dental service use. Those with diabetes demonstrated that their oral health needs were high but unattended. The fact that almost 40% of the individuals with diabetes had no dental visit in the past year invites further assessment of their knowledge and awareness of the importance of oral health and dental care in relation to diabetes. In our supplementary analysis, a majority (84%) of the individuals with diabetes but without dental service use had no dental insurance. Beyond dental insurance, other variables that might facilitate or hinder access to dental care, such as transportation, medical communication skills, and oral health beliefs, also need to be considered. Given the medical-dental divide in the USA healthcare system, [13] [14] [15] our findings underscore the importance of involving both primary care physicians and dental care professionals in integrated care for oral health and diabetes.
Some limitations to the present study should be noted. Although we attempted to include diverse groups of older Korean Americans in terms of their socioeconomic status, cultural and linguistic levels, and geographic locations, generalizability of the findings is limited by our non-probability sampling method. Also, the study's cross-sectional design does not allow one to draw causal inferences among the variables. The use of a single item to assess self-rated oral health and dental service use is also a limitation. Future studies should include clinical oral examinations as well as detailed information on dental service use, such as the nature of visits (e.g., preventive care, acute care and limited prosthesis repairs), ethnic and linguistic concordance with care providers, and satisfaction with care received. Given that the presence of diabetes was not associated with dental service use despite its significant adverse effect on self-rated oral health, researchers should explore the intervening role of self-rated oral health and other factors (e.g., oral health literacy and social support) that may influence underlying mechanisms between diabetes and dental service use.
Despite these limitations, the present study has improved our understanding of oral health needs and dental care in older Korean Americans with diabetes, and it provides implications for health services and policies. Its findings highlight the importance of partnerships between dental and primary care providers, which can inform patients about the relationship between diabetes and oral health and lead to dental or medical treatment for prevention and better management. Overall, this study's findings underscore the importance of integrated healthcare systems to better manage oral health and diabetes care.
